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DIOPHANTINE ANALYSIS. 

121. Proposed by L.E. DICKSON, Ph.D., Assisstant Professor in Mathematics, The University of Chicago. 

Find a formula for the solutions of x 2 -\-y s =l (modp) valid in all cases 
P>2. 

I. Solution by the PROPOSER. 

Let e=±l according as jp=4Z±l, i. e., according as — 1 is or is not the 
square of an integer i modulo p. Then the desired formula is 

x = %(z + — ), y = ^{z - —)', where 23>- e =l. 

The proof is evident when i is an integer. In the contrary case, « 2 — — 1 defines 
the GF\_p % ~\ in which zp +1 =1 has|>+l solutions z. Let x-\-iy=z, whence x—iy 
=x-\-ii>y = z p , (x-\-iy)(x—iy)=zP+ 1 =l. 

II. Solution by 0. B. M. ZERR, A. M., Ph. D., Parsons, W. Va. 

This is equivalent to finding a general formula for x i -\-y i —pz=l. 

Let x=mz, y—nz. .-. (m i +n 2 )z i — pz=l. :.z=- — >, , , r rr • 

2(w ! +w 2 ) 

, , ., . d r*+s*-t*± (r 2 4-s 2 +< 2 ) 
Let^»=r 2 +s 8 — < 3 , Mi^ri", w=s<. .". 2= — ■ 2 V — — — — ^. 

11 r rt 

.'. 2— —m or — — — - — — . . . x=me=-r- or — — — . 

P r 2 -\-s 2 t r 2 -fs 2 

s st r 2 s 2 r 2 +s 2 -i 2 , 
y=nz=— r-or — — — . ■■-rs-+-n it, =1 (1)> 

rH*. , s s P r*+s*^-P 

01 ' (r 2 +s 2 )" 2 + (r*+s*y + r'+s* — C) ' 

Both (1) and (2) are general formulae satisfying the conditions. 



GROUP THEORY. 

4. Proposed by SAUL EPSTEEN, Chicago, 111. 

Find the four-parameter continuous group which leaves invariant 
x./ — x 1 x s =0. 

Solution by the PROPOSER. 

Writing x 1 '=a li x l -j-a i2 x 2 +a 13 x i 

*^2 ^^ 2 1 ] ' 2 2 2 ~V®2 3 *^3 

and expressing the condition that # 2 ' 2 — x^'x^—xg — x^x^ we obtain six equations 
for the nine quantities a, ; - (t, j=l, 2, 3). Expressed parametrically, 

a 11= as, a 12 =2ah, a 13 =:& 2 , 
a^^—ac, a i2 =(ad-\-~bc), a iS —hd, 



